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El ect r oencephal ograph Devi ces
Draft Qui dance for 510(k) Content

INTRODUCTION

Thi s docunent suppl enents the Division of

Cardi ovascul ar, Respiratory, and Neurol ogi cal Devices
"Draft Quidance for Format and Content for Prenarket
Notifications 510(k)," which provides guidance for
preparing a "510(k)" premarket notification. This

"Cui dance for El ectroencephal ograph (EEG 510(k)
Content" provides nore specific guidance for 510(Kk)s

t hat cl ai m substanti al equi val ence to EEG devi ces.

Both clinical diagnostic devices and nonitoring devices
are within the scope of this docunent. However,
certain sections of this docunent nay not apply to
Anest hesia nonitors and devi ces which are conbi nati onal
devices of EEGwith electrical stinulators, biofeedback
conponents, etc. This guidance represents the agency®s
current thinking on EEG devices. It does not create or
confer any rights for or on any person and does not
operate to bind FDA or the public. An alternative
approach may be used 1f such approach satisfies the
requirements of the applicable statute, regulations, or
both.

BAS| C DEVI CE DESCRI PTI ON

The manufacturer (or inporter) should provide a
conpl ete description of the device including, but
not limted to, the neans for gathering, storing,
and di splaying data. A picture of the device
shoul d be provided which clearly shows al

controls, connections, accessories, and | abels.
This should include an expl anati on of the purpose
of each control, connection, and accessory and how
they are intended to be used. The application
shoul d contain a conpl ete and preci se product

conparison (see Il. DEVI CE SPECI FI CATI ONS bel ow)
of the devices to which substantial equival ence is
made and the device under review. Included in

this description should be the source of

i nformati on concerning the conparison devices;
e.g., the nunber of a prior 510(k) or published
data for pre-Anendnents devices.
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I'1. DEVI CE SPECI FI CATI ONS

A
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Har dwar e Speci fi cati ons

1

Head- box. The head-box (lead plug-in box) is
t he nmeans whereby the el ectrodes, attached to
t he head, are connected to the EEG machi ne.
The manufacturer should provide a conplete
description of the head-box including testing
conducted that denonstrates that an adequate
conductive path is obtained for each

el ectrode.

Switching. A description of the sw tching
systemthat is used to connect the various
pairs of electrodes to the different channels
(usually a m ni mum of sixteen) of the machine
shoul d be provided. Swtching systens are
needed because, to obtain an adequate
coverage of the electrical activity from
various parts of the brain for clinical

di agnostic purposes, it is necessary to
record fromnore conbi nati ons than can
typically be displayed at one tine.

Amplifiers. The anplifiers should be

conpl etely described, including docunentation
that they provide the sane distortionless

out put over the entire EEG frequency
spectrum A distortionless systemhas a flat
frequency response over the frequency
spectrumof interest (0.1 Hz to 100 Hz). (See
Ref. 1)

Filters. The high and | ow frequency cutoff
poi nts of the | ow pass and hi gh-pass filters,
respectively should be specified. These
define the bandwi dth of the anmplifier. The
manuf act urer shoul d specify whether a 60 Hz
"notch" filter is used in the design to
reduce the artifact due to the presence of
power lines or transfornmers in the vicinity
of the patient. (See Ref. 2) The application
shoul d i ndi cate how t he device design
considers the fact that the electrica
activity of skin and of the nuscle falls,
respectively, in the I ow and high ends of the
frequency spectrum
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10.

Comon- Mode Rejection Ratio. The

manuf acturer should specify the conmon-node
rejection ratio (CVRR) that has been assured
and conpare the value with a predicate
device. CMRR is a neasure of how well
comon- nbde voltages are rejected by a
differential anplifier incorporated in the
device. Testing should denonstrate, for
exanple, that 60 Hz artifacts are processed
as common node signal s.

Input Circuit. |In order to realize the CVRR
quoted in the specifications of a particular
anplifier, it is essential for the input
circuit of the anplifier to be bal anced. The
manuf act urer shoul d denonstrate that the

i npedances of both leads in the pair are
essentially the same. This is inportant
because if the input circuit becones

unbal anced, the conmmon-node rejection
capabilities of the anplifier would be
significantly degraded.

Noi se. The manufacturer should specify the
power anplifier noise. This noise can be
determ ned by connecting the inputs of the
anplifier together or "short-circuiting"” the
i nput of the anplifier and neasuring the

out put of the anplifier. Typical values are
on the order of 1 mcrovolt peak-to-peak.

| nput | npedance. To accurately measure the
vol t age appearing at the scalp, the input

i npedance of the anplifier should be six
orders of magnitude hi gher than the inpedance
of the electrodes at the skin/electrode
interface. The manufacturer should provide
this i nput inpedance val ue where typica

val ues are on the order of Megohns.

Frequency Response. The file should describe
the anplifier in terns of frequency response
(Hz), as described in nunber 3 above, and
anplitudes of the recorded signals
(mcrovolt).

| npedance Checking. If the device has the
capabilTity of performng an el ectrode

i npedance check, the manufacturer should
specify the anmount of current anplitude and
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11.

wavef orm val ues used to neasure inpedance.
Typi cal val ues of inpedance are |less than 5
kChns. The operating instructions should
caution the user if the inpedance is too high
for adequate recording.

Cal i bration. The device should provide the
capabiTity of user calibration. Di agnostic
EEGs have a built-in calibration feature that
allows the gain to be verified at any tine.
Preferably, the calibration signal should be
injected into the front end of the first
anplification stage so that the function of
all channels is assured. The operating

i nstructions should specify the correct

out put anplitude and waveformto be obtai ned
with the calibration signal

Sof t war e

1

Saf e

The file should include docunentation that
identifies the various software conponents
conprising the software (system functions),

t he undesirabl e events (hazards) that may
occur if a failure should occur, the risk to
the patient, corrective actions, and | evel of
concern. This material should be provided
for a "mnor" level of concern, for the
entire device, as specified in the Revi ewer
@Qui dance Docunent for Conputer Controlled
Medi cal Devices (See Ref. 3). This
information can be provided in tabular form

The file should include a discussion of the
safety features inplenented as a result of

t he hazard anal ysis. The manufacturer should
provi de docunentation that the safety
measur es address both environnental

i nfl uences and random sof t ware conponent
failures. Also, the file should contain a
software structure chart depicting the
partitioning of the systeminto functional
units, the hierarchy and organi zati on of
those units, and the conmuni cation
interfaces, including a witten description.

El ectrical Design Criteria

Leakage Current. Specify nmeasured patient to
ground and chassis to ground | eakage current
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of the device. How does it conpare with
i ndustry standards (e.g., IEC 601-1, or UL
2601)? (See Ref. 4)

2. Safety Standard. Indicate the extent to
whi ch the device conforns to any industry
standard (i.e, UL 2601 or any ot her
el ectrical safety standard).

3. | sol ation. The manufacturer should specify
t he nmeans by which isolation from conmerci al
power and power |ine ground (return) is
achieved. This may be achi eved by:

(a) labeling that clainms that the device
meets UL 2601, or sone other appropriate
i ndustry standard.

(b) enploying battery operation. (Provide
assurance that device cannot be operated
with a |line-powered battery charger.)

(c) the use of an isolation transforner, or
equi val ent techni ques, that provide
fault protection by redundant
insulation. (UL 2601 specifies several
acceptabl e transfornmer designs for
patient isolation).

4. EEG St andards. Specify the extent to which
the device conforns to any particul ar
standard for EEG devices (e.g., |EC 601-2-26
or Anerican El ectroencephal ographi c Soci ety
gui del i nes) .

Envi ronnental Testing

Di scuss the El ectromagnetic Conpatibility or

El ectromagnetic Interference (EM) testing done on
the device. |If testing has been conduct ed,
provi de conpl ete performance data, including a
description of equi pnent used, protocol, and
results of testing. Indicate the extent to which
the device conforns to any industry standard (i.e,
| EC-601-1-2). Labeling in the user's manual
should reflect the results of testing and
summari ze the adverse effects, if any that m ght
be caused by EM. [If the device has not been
tested, |abeling should caution that the device
has not been tested for EM for specific
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environments, identify the environnent to which
the device is restricted, and the potential inpact
of device failure or mal function.

I11. ACCESSORI ES, ELECTRODES, AND CONDUCTI VE MEDI A ( GEL)

1

Detail ed data shoul d be provi ded which descri bes
all of the accessories to be shipped with the
device. This should include the name and the

di mensi ons of the el ectrodes and a conpl ete
description of gels provided with the device. |If
possi ble, identify the 510(k) nunber under which
t hese accessories were introduced to the market,
or otherw se explain how you have assured these
accessories have been legally marketed. |If

el ectrodes (or gels) have not been the subject of
a previous 510(k), provide a conplete description
and data that denonstrates that these products are
substantially equivalent to a |legally marketed
device with the sane intended use.

El ectrode | ead wires should be designed to

precl ude any acci dental contact with a dangerous
power source such as an AC power outlet. The
manuf act urer shoul d descri be the design features
intended to assure that the |l ead wires do not

j eopardi ze patient safety. (See Ref. 5).

| V. LABELI NG

EEG Qui dance,

The file should include copies of all proposed

| abeling and advertisements. |If this material has
not been devel oped, drafts of the text should be
provi ded which are sufficient to describe the

i ntended use for which the device wll be pronoted
and to provide adequate directions for use.

1. | ndi cations. Pre-Anendnent EEG devices were
used to neasure and record the electrical
activity of the patient's brain obtained by
pl acing two or nore el ectrodes on the head.
For some devices, this claimhas been
extended to include aiding the physician in
di agnosi ng epil epsy. Any other intended use,
i ncl udi ng di agnostic clains that the
manuf act urer makes about the device's
capabilities, should be supported by clinical
dat a.
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2. I nstructions for Use. The instructions for
use should explain include all information
needed by the operator to operate the device
according to its intended use. These
i nstructions should explain the purpose and
function of all displays, controls,
connections, and accessories as well as how
they are intended to be used. Calibration
i nstructions should be included.

3. Cautions. A list of cautions should be
included in the product |abeling. This may
include, but is not limted to, a caution to
t he operator not to renove the cover to
reduce the risk of electric shock. The
manual should refer the operator to the
manuf acturer for assistance by qualified
servi ce personnel.

4. Warni ngs. A list of warnings should be
included in the product |abeling. This may
include, but is not limted to, a warning
that grounding reliability can only be
achi eved when the equi pnent is connected to a
hospi tal grade plug. Advise the user if al
patient el ectrodes should be di sconnected
before switching the device off.
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